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DETAILED ACTION 

Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 1-7 and 14-16 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. In particular, claims 1 and 14 are 
drawn to a process. Under 35 U.S.C. 101 a process must 1) be tied to another statutory 
class (such as a particular apparatus) or 2) transform underlying subject matter (such as 
an article or materials) to a different state or thing. The claimed process steps do not 
transform underlying subject matter. Thus, to qualify as a 35 U.S.C. 101 statutory 
process, the claims should positively recite the other statutory class (apparatus or thing) 
to which it is tied, for example by identifying the apparatus that accomplishes the 
method steps. 

In this case, the "method of planning a radiation therapy" and the "method for 
adapting a dose distribution of a radiation therapy plan" are not sufficiently tied to 
another statutory class. In fact, claim 1 is lacking of any structural details to perform the 
process of determining a dose distribution on the basis of an image, determining at least 
one of the shape and position variation of an object in an image, and adjusting the dose 
distribution. Claim 2 is also lacking of any structural details to perform the process of 
adapting first surface mesh, adapting a second surface mesh, and deforming a 
volumetric model. Furthermore, regarding claims 2-6 and 15-16, the process steps 
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recited in these claims are not sufficiently tied to another statutory class. The claims are 
lacking of any structural details to positively tie the image processing algorithm claimed 
to an apparatus. 

Additionally, since no subject matter (i.e. article or structure) was claimed there is 
no physical transformation to a different state or thing. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-16 are rejected under 35 U.S.C. 102(b) as being anticipated by Di Yan 
et al., "A Model or Accumulate Fractionated Dose in a Deforming Organ". International 
Journal of Radiation Oncology, Biology, Physics 44.3 (1999): 665-675. 

Regarding claim 1, Di Yan et al. teaches a method of planning a radiation 
therapy, the method comprising the steps of: determining a dose distribution for a target 
volume on the basis of a first image (CT image obtained prior to treatment for planning, 
p. 666, col. 2, paragraph 2; p. 669, col. 1 , paragraph 3); determining at least one of 
shape and position variation of an object of interest in the target volume between the 
first image and a second image (reference image is the planning CT image, and organ 
motion at each treatment fraction is calculated with respect to the original planning 
position, page 666, column 2, paragraph 2); and adjusting the dose distribution on the 
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basis of the at least one of shape and position variation (total dose, D(v), depends on 
the calculated organ displacement, p. 669, col. 1, paragraph 1); wherein the first and 
second images where taken at different points in time of a radiation treatment process 
(planning CT image is a first image, and image at a fraction treatment is a second 
image taken at different points in time, p. 666, col. 2, paragraph 1). 

Regarding claim 2, Di Yan teaches the steps of: applying a first surface mesh to 
the object of interest in the first image (reference image mesh, p. 667, col. 1 , paragraph 
1 ); performing a first adaptation of the first surface mesh to a surface of the object of 
interest in the first image resulting in a second surface mesh (generating and applying a 
surface mesh necessarily includes adapting a surface mesh to an object of interest in 
the image, p. 667, col. 1 , paragraph 1); applying the second surface mesh to the object 
of interest in the second image (second image is k treatment CT image that is analyzed 
with the same volumetric mesh procedure as the first image, p. 668, col. 2, paragraph 
1 ); performing a second adaptation of the second surface mesh to the surface of the 
object of interest in the second image resulting in a third surface mesh (generating and 
applying a surface mesh necessarily includes adapting a surface mesh to an object of 
interest in the image, p. 667, col. 1 , paragraph 1 ; second image is k treatment CT 
image, p. 668, col. 2, paragraph 1); and obtaining a difference between the second 
surface mesh and the third surface mesh (difference between volumetric meshes is the 
displacement calculated in three dimensions as vector U, p. 668, col. 1 , paragraph 3). 

Regarding claim 3, Di Yan et al. teaches the steps of: generating a volumetric 
model of the object of interest on the basis of the second surface mesh (second 
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volumetric mesh is necessarily a volumetric model derived from the k treatment CT 
image and the volume mesh, p. 667, col. 1, paragraph 1; p. 668, col. 2, paragraph 1); 
and deforming the volumetric model on the basis of the difference resulting in a 
deformed volumetric model (calculates displacement and new position of the organ 
based on a subsequent image, which is volumetric organ deformation, p. 668, col. 1, 
paragraph 3). 

Regarding claim 4, Di Yan et al. teaches that the difference is used as a 
boundary condition for the deformation of the volumetric model (iteratively solving the 
system of linear equations necessitates establishing boundary conditions for each 
iterative step, which is the displacement solution for the previous mathematical step p. 
668, col. 1, paragraph 2). 

Regarding claim 5, Di Yan et al. teaches that the shape and position variation of 
the object of interest is determined on the basis of the deformed volumetric model 
(organ deformation is calculated, which is necessarily shape and position variation of 
the organ because the deformation is changes in position of volume nodal centroids in 
three dimensions, p. 667, col. 1, paragraph 1; p. 668, col. 1, paragraph 2). 

Regarding claim 6, Di Yan et al. teaches a biomechanical model is taken into 
account for the deformation of the volumetric model (Hooke's law and Newton's laws 
were used to generate the biomechanical model, p. 667, col. 1, paragraph 1). 

Regarding claim 7, Di Yan et al. teaches that the first and second images are 
computed tomography (CT) images (first image is the reference image, and the second 
image is taken at a subsequent ith day of treatment by CT, Abstract; p. 666, col. 2, 
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paragraph 1; first image is CT planning image, second image is kth treatment image, p. 
668, col. 2, paragraph 2). 

Regarding claims 8-10, Di Yan et al. teaches a radiation therapy planning 
device, comprising: a memory for storing a first image and a second image (CT images 
are taken as the input data to plan and subsequently recalculate the radiation treatment 
plan, so these images necessarily must be stored on a memory, p. 668, col. 2, 
paragraph 1); and a processor for: performing the process steps as discussed in claims 
1-6 above (The method taught by Di Yan et al. necessarily comprises a processor to 
store the CT images acquired in the memory and to perform the image analysis 
algorithm. Di Yan et al. teaches that 3D treatment planning software and finite element 
method software was employed to perform the process, which necessarily must be run 
using a processor, p. 669, col. 2, paragraph 2; see discussions above for claims 1-6). 

Regarding claim 11, Di Yan et al. teaches a computer program for a radiation 
therapy planning device, wherein a processor of the radiation therapy device performs 
the process steps as discussed in claims 1-6 when the computer program is executed 
on the processor (The method taught by Di Yan et al. necessarily comprises a 
processor to store the CT images acquired in the memory and to perform the image 
analysis algorithm. Di Yan et al. teaches that 3D treatment planning software and finite 
element method software was employed to perform the process, which necessarily 
must be run using a processor, p. 669, col. 2, paragraph 2; see discussions above for 
claims 1-6). 
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Regarding claim 12, Di Yan et al. teaches a method wherein the second surface 
mesh and the third surface mesh result from applying the same surface model (The 
surface mesh model for the second and third meshes is the same because generating 
and applying a surface mesh necessarily includes adapting a surface mesh to an object 
of interest in the image. Therefore the mesh that is generated and the mesh that is 
applied to the surface of interest is the same, p. 667, col. 1, paragraph 1). 

Regarding claim 13, Di Yan et al. teaches a device comprising a processor 
wherein the second surface mesh and the third surface mesh result from applying the 
same surface model (The surface mesh model for the second and third meshes is the 
same because generating and applying a surface mesh necessarily includes adapting a 
surface mesh to an object of interest in the image. Therefore the mesh that is generated 
and the mesh that is applied to the surface of interest is the same, p. 667, col. 1 , 
paragraph 1 ; see discussion for claim 8 above). 

Regarding claim 14, Di Yan et al. teaches a method for adapting a dose 
distribution of a radiation therapy plan comprising: adapting a first surface mesh to an 
object of interest in a first image (reference image, p. 667, col. 1, paragraph 1); adapting 
a second surface mesh to the object of interest in a subsequent image (second image is 
k treatment CT image that is analyzed with the same volumetric mesh procedure as the 
first image, p. 668, col. 2, paragraph 1); deforming a volumetric model of the object of 
interest based on a difference between the first and second surface meshes (calculates 
displacement and new position of the organ based on a subsequent image, which is 
volumetric organ deformation, p. 668, col. 1, paragraph 3). 
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Regarding claim 15, Di Yan et al. teaches that the subsequent image is acquired 
prior to a radiation therapy treatment (kth treatment image is necessarily acquired prior 
to the following radiation therapy treatment, p. 668, col. 2, paragraph 1). 

Regarding claim 16, Di Yan et al. teaches that the subsequent image is acquired 
prior to a predetermined interval of radiation therapy treatments (The kth treatment 
image is necessarily acquired prior to a predetermined interval of radiation therapy 
treatments because the kth treatment image is acquired prior to the remainder of the 
following radiation therapy treatments, p. 668, col. 2, paragraph 1). 



Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carrie Harris whose telephone number is (571) 270- 
7483. The examiner can normally be reached on Monday - Friday from 8 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Marmor, II can be reached on (571) 272-4730. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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